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r<l (57) Abstract: A logical operation circuit and logical operation method for performing logical operation of data by using a fcrro- 
95 electric capacitor. A logical operation circuit (1) comprises a ferroelectric capacitor (CF) and a transistor (MP). The ferroelectric 
capacitor (CF) holds a polarized state PI (y=l) or P2 (y=0) corresponding to first data y to be operated. In operation, a first terminal 
(3) of the ferroelectric capacitor (CF) is precharged to a power supply potential Vdd, and a second terminal (5) is given a potential 
O corresponding to second data x to be operated, namely, a grounding potential GND (x=l) or the power supply potential Vdd (x=0) 
^ through a bit line (BL). By adequately setting the threshold voltage Vth of the transistor (MP), the transistor (MP) is (on, on, on, off) 
O for the combinations (0-0, 0-1, 1-0, 1-1) of x and y, respectively. 



Best Available Copy 



wo 03/065582 Al lilliiMliliiiliililiiiliiililliill 



(74) ftSA: fflJII (TAGAWA,Koichi); T543-0051 
ll5JS*IETlT35S#Bra^i#1-1 4-22 BJte 
;U 5PgOsaka(JP). 

(81) iSMS (mt^J: CN. JP. US. 

(84) lists (aim): 3-nv /^nvf (at. be. BG. CH, CY, 

CZ. DE. DK, EE, ES, FI, FR, GB. GR, HU, IE, IT, LU, MC, 
ML, PT, SE, SI, SK, TR). 



(57) 

mi(^*S?l^^7='-^5'yl-Ml^?Lfc::9-11t«t^P 1 (y = l) *fc«P 2 (y = 0) 

^2(7)^^11^7=^-15' x{^:*tJ^^^bytm^^^ ^«&m^&GND (x = i) 

H1IMm{4Vdd (x = 0) ^-^^^o h7>-v^;=^^MPc^L$vMiimiEVth<lr5g^ 
lJ:iS^i-2>wi:(Ci;9. y i: x t (T)*!^-^^-^ (0-0,0-1,1-0,1-1) (-^fU-C. h7 
^-i/J^^^MPCi (ON,ON,ON,OFF) ^JfcSo 



"WO 03/065582 



PCT/JP03/00S68 



B:^mWfftiim2 0 0 2^mi 8661^ (200 2^1^28 BiHm) <Dm 

10 ms^m 
15 ^^^m 

1 



wo 03/065582 



PCT/JP03/00568 



^mi-^o % 1 <Dm^m\t.. mmn,w-^ :^^>-^o:>% i o^^-^ ic^gg$n-cvN?>o 

^UtvMitmJEJ: 19 t>m2(DS2pmiiJ; '^(ZJmjS^iS^x.b^xS^ON^j^C^SJf- 
^iic^-frsr i:/^<. mi<Dm-^m^f^2(Dmmmm^-:fV'^-r-x^ir:bo ^ 
2 (D^-^jii^m 2 (Tj^^t^y'-ijr 1 * tz.nm 2 (D&mnm^^mm, 

2 



wo 03/06SS82 



PCT/JP03/00S68 



z = X AND y 

(Di^mnf-^ (D^mmnmM:^mtii-^m»^^^mt]mxh^x. ^^m^me. 

HI 4 A. |2|4B{i. ^tb-^n. l2lti^i^ihf^^:J3J:t)«j!il^t!jf^(Dmi»iOP 1 

3 



wo 03/065582 



PCT/JP03/00568 



5 me A(*. f^s^^^ms&i iML=x AND yf-j::6^mmn^nt:>'^^m^i^ 

#Sr^i-^*C&5c 06Bf:i. ML=x NOR y )&S^S?g^Sr=ff ^^-^Sm-^tJl 

B fi. mi {c^-ri^aig^iaii^ i %:mm b^iSM^ ^ y 2 i ^^-r:/n ^ ^ lat? 

KlHlS& B i^^J ^ fc it) O ^ o 

1219 Ai3a:OT9 Bf*. i<DmM=f^mi^m-f^^mmi^=:^'f^^'^cF. h9 

mmi^i3\,^X. 5^il«#:3^^x^1^C F;5S^a^^^®i ^^^V^PS#^#^l^iP>^ 

^m^Mmm<7:>—u^m^'^i^^i^ti^^mxh?>o mioB. iaioc«> ^ 
ti'eti. mi 0 Aic^3tt^Kff®b-b. iffffic - c <i:^-rm®-e^So 

mi 1 A-mi iD(:i. ##ai^ltif^l3:*5V>TA;^3 7^^i 6 7, lestcJK 

mi 2 A, mi2Bfi. TMR^^l 5 1 (::|Bti$ttfc^^— 

^0 



4 



wo 03/065582 PCT/JP03/00S68 

:^^MP. h^^i^^^'^'Mls M2^^ix.TV^5„ h^^i^;^^?MP. Ml, M 
^tfh\^s h7l^''J:^^M2^^\.Xm2(Dm-^m9\^1^n^tlX\^^^o 

9^ :ywnz^f^^tiX\,^^o 

20 "Cfc t) , h 7 ^M4 J^i. P ^-\r ^/l-MO S F E T 

1119 A*5j;TJ«ig|9 B}*, 3^fim#:=t>'x:^-9-C F, h ^ V v?^ ^MP (D^^ti 
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xm 1 <^^M#7^'-iJ^ y Tbrnm^^ti^ ^ <»: ^ 1 co^?ll^7='-i5' y ^ 

HK^J^g^^^X-iJ'y ^m2©^ig^X-j5'x(D35?^;eiS^Il]^:b§^'a^ 

11 



wo 03/065582 



PCT/JP03/00568 



^mn'f-^^s ^ti^ti. y = i. y = ot^mv. mnwif^<om2Mov2 

x = l, x = 0 i^a^-S^-^-e. gl6 A(c;^i-=t 5 (c:. ML = x A 

LS: «L" , "H" b-r^ii0fi:^2(O^^%^-^^, ^tl^fl, x = 0. x 
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5 1 },a-i. h^i^z^p^^ 3 7(Dmtit ^71^^^:^^ A 7 (Dmt}t(D^m^ibm^ 

^nSo -r^cet>*p, E^'J^cl^i^^tLfc^^ga^lEjSgS 1, 4 1 ;aSlO(7)EXNORlH] 
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fz.m^i^:ir5i,-f:s>^m^nmf^(D-^^m^m^^vfcw-m^-x^-h^o mi ob. 
5 ' cn. ^tb^ti. SI 0 Atc:*5(t2)if®b -b. mmc- c^m-tm^x'h^o 
m 1 OA—ID 1 oc\z^-f-x ^ic. TMR^^i 5 1 fi, wMm^^ ^m^^ 
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' J; 5 f-^Ji ^tLrv^<5o TMR^-? 151 ^^tfJ: 5 {31— >Sf® A;^^'f >- 1 6 7 . 
10 16 9;^sgafl^$t^TV^;5o A;^v^>'l 6 7, i 6 9{:i. ^Mtis ^m^Mi 
6 1, 1 6 3m^i-5J; 5iae^ttTv^So 

A:^7-r^l 6 7, 1 6 9;ds. -tn-ettHl *5<tU«m2<75fS-§-jiS{-^i*:-t--5o 
S^-I^jiiei. 1 6 3c7)A:^^-f :/i 6 7, i 6 9 lc^UTv>6$P^;as^ -ttv 

1 *3i;tJ«^ 2 (Di^^^ 161a, 163a (C^Ji^-T^o 
•So 1 6 3}lgS®i: t>l^tStl.. 6 7. 16 di^imti^m, 

6 1 {*@*s<t t)iq2(^;h.> Ati7^:^i 6 7, 1 6 9ic^fi^m,micx^xm<t 

HI 1 1 A — 0 1 1 D{i, #^iA^Ii)^}C*5V^-CA;tl^'< V 1 6 7, 1 6 9 

■rmmi CI, ic2(D:^\^t. m,m^mi 6 3<Dmit:fj\^<Dmitt(Dmm^B. 
m-r^rcisb(Dmmxh?>o mi i a—hii lD^^::^v^T. m^icif>mmKW: 
^•t^:^\^-vh<>xmm-^^h^m:}jm^Mti^Wf^t: i c i = o t m«fg i c 

25 1 i!)H&mi^W.^i-^:ff\^xh^xmm^^hm:^\^KMfh^M^^ I c 1 = 1 ^ b 

TV^So m^JS I C 2(?5#-^'l>l^^^i-^o :L(Dt^A:^7^>l 6 7 , 1 6 9m 
^ i^^±-i-^^^(D\^^^BmV^(D^^X^\.X\^^^o 

m 1 1 A. mil Dld^i" J; 5 {31. m?5iE I C l , I C 2 idSI^I^lRKZ^^-g-. TM 
R^^l 5 iT&^Xit, A;^ 7-0-167, 16 9j^!9fe:^dfe-r5a#;^S;(Ba(- 
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TMR^^ 15 1 <Dm^w^\t. h i^^/i^m^-mi^^m^^ x st^^t^e i e 

:^t<^^'5o Lfc^aSoT. mi 2 A, B{C;^i-cl;5(-x ®M 1 5 3 omjE^lt^— 
^ (^Jx.f^mMmVdd) i:i-<5^x m,m^ 1 6 3 (Dm<\::)jm7!)^:^\^^ (Dm^ 
20 tJ:gSttS«^«. 1 6 3(^^Kf[::^I^I;as35E|^^£0^^^^:^^fEi^-5m^5lgf^:Jt-< 

-C:^^<7'^5o ^tt=SrflJfflLt:. TMR^^^l 5 1 tc*%52.*tbfcx — ^J'iilS'i^ 

^I^fJ#Tfc6^t^^Srs -^rn^'tu. m 1 <7)|S^?ll^x-^ y = 1 . y = 0 KMJt^^"^. 
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^^hmi (D^mm,&.x (D^m^^^ hti^ ^ o f f ^ /.e 9 . mi^v^^mm 
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^tmi (D^mm&x ^ xhh,\tmtim v 7 ^^^^ «o f f i: 19 , u# v^-itt 
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